The Foot and Ankle Online Journal 3 (5): 1 compound muscle-skin flap combining the medial thigh and underlying gracilis muscle was first used by Orticochea to demonstrate that a "delay" could thereby be avoided while allowing immediate transfer of a large skin flap.
Schematic drawing of medial circumflex femoral artery perforator (MCFAP) flap. The gracilis musculocutaneous perforators can be found using manual doppler sonography at a point approximately 10 cm below the pubic tubercle in a region 6 x 6 cm in diameter and just posterior to the palpable tendon of the adductor longus muscle. (Diagram drawn by Nebil Yesiloglu, MD).
Degloving injuries and high energy trauma of the distal lower extremity is fortunately rare in children and there are a limited number of papers written about microsurgical management of these injuries. 5 Rinker, et al., preferred to reconstruct the defects in the distal lower extremity by harvesting the latissimus dorsi muscle flap due to a consistent vascular anatomy and a vascular pedicle of sufficient caliber, even in very small children 6 whereas Van Landuyt, et al., reconstructed the degloving injuries of distal lower extremity with the deep inferior epigastric artery perforator flap with success. 7 In children, donor sites for free flaps are particularly scarce because of the need for a long and reliable vascular pedicle of sufficient size. The reconstructive surgeon should consider a way to minimize donor-site morbidity from an aesthetic, functional, and psychological aspect. Perforator flaps have gained wide popularity, because of their versatility and reduced donor-site morbidity. Their pedicles are of enough length to allow for anastomoses out of the site of injury, and the skin islands cover the same area as the traditional flaps, without any donor-site morbidity. However, the medial circumflex femoral artery perforator (MCFAP) flap has many attributes of an ideal skin flap: 1) it is a moderately large cutaneous flap, 2) the muscle need not be included, 3) the donor site defect is readily concealed by clothing, and 4) the vascular pedicle has a consistent location familiar to most reconstructive surgeons 8 . There are two important issues that made the MCFAP flap ideal: 1) it has a specific skin territory that can be reliably harvested and 2) the donor site scar can be easily concealed by the gluteal fold.
The medial circumflex femoral artery generally provides the dominant pedicle to the gracilis muscle. The gracilis musculocutaneous perforators exit the muscle from an area approximately 6 cm wide that is centered over the hilum which is approximately 6 to 10 cm below the pubic tubercle. 9, 10 ( Fig. 1 ) One (occasionally two) distinctly larger perforators typically exists the medial side of the muscle. Yousif, et al., performed a vector analysis as of the summation of the planar coordinates of the gracilis muscle perforators and they asserted that the true skin territory serviced by these perforators should actually have a transverse orientation parallel the medial groin crease. 9 In our case report, we have confirmed the versatility and safety of the MCFAP flap in the first 24-hours after an injury in a patient who was 7-years-old and has a soft tissue defect on the anterior-lateral aspect of the ankle.
Case Report
A 7 year-old boy sustained a severe mangling, crushing type injury of his right ankle in an elevatordoor related accident. A degloving injury of the anterolateral aspect of the ankle, an ipsilateral tarsal fracture and ankle subluxation was noted. (Fig. 2 ) After the wound was debrided and the fracture lines reduced and fixed, the defects were then be covered immediately with a 12 x 16 cm free left medial circumflex femoral artery perforator flap. Informed consent was obtained from his parents.
Surgical Procedure
With the patient in a frogleg position, the required proximal gracilis muscle and its overlying skin was exposed. Using manual Doppler sonography at a point approximately 10 cm below, the pubic tubercle in 6 x 6 cm diameter and just posterior to the palpable tendon of the adductor longus muscle, the site of any gracilis musculocutaneous perforators was marked. A template of the recipient defect is centered about this point, staying medial to the palpable femoral artery and below the groin crease. The inferoposterior margin of the flap is first incised, proceeding through the deep fascia. Blunt dissection proceeds from posterior to anterior until the more distal aspect of the gracilis muscle is found. The entire posterior portion of the flap can then be raised to the level of the muscle, which simplifies exposure of any exiting musculocutaneous perforators.
Once the origin of the perforators from the source vessels is identified, the rest of the perimeter of the flap can be safely incised. Inferiorly, branches of the greater saphenous vein are ligated. At a subfascial level below such a branch, the superficial vein can be Figure 3 The great saphenous vein was also kept with the flap, and an end-to-end anastomosis performed to the great saphenous vein of the foot at the same level to provide a second source of venous outflow. There were minimal venous insufficiency on the post-operative fourth day.
followed to the anterosuperior border of the flap where it often enters the greater saphenous vein. If the medial thigh skin is redundant enough, donor site closure paralleling or within the groin crease can be accomplished primarily as in a medial thigh lift.
Only one musculocutaneous perforator was preserved with the flap. Microanastomoses were performed in end-to-end fashion to the anterior tibial artery and vein just proximal to the zone of obvious damage. The great saphenous vein was also kept with the flap, and an end-to-end anastomosis performed to the great saphenous vein of the foot at the same level to provide a second source of venous outflow. (Fig. 3) Without undermining, the donor site was closed directly resulting in an almost linear scaring of the gluteal fold that still can be easily concealed. (Fig. 4) We did not see any partial or total flap necrosis in the second year follow-up period. (Fig. 5) © The Foot and Ankle Online Journal, 2010 
Discussion
The flap selection for lower extremity reconstruction is generally based on the location of the defect, the size of the wound surface area, the type of deficient tissue components and their volume, the status of the wound, the length of the pedicle, and the donor site and its morbidity. Muscle flaps have maintained an important role because they conform better to threedimensional wounds, obliterate dead spaces, and decrease the risk of infection 11, 12, 13 by improving vascularity and oxygen delivery to the contaminated wound. 14, 15 These advantages of muscle or musculocutaneous flaps are responsible for their wide use in the management of extensive composite lower extremity defects. 16, 17, 18, 19 However, use of free fasciocutaneous flaps for lower extremity reconstruction has been reported much less because of their lack of bulk and inability to fill dead spaces. 20, 21 The distal third of the leg, especially the pretibial area, ankle, and the dorsum of foot, requires thin and pliable soft-tissue coverage of exposed bones, tendons, and joints. 22, 23, 24 We preferred to cover the anterolateral ankle defect with the medial circumflex femoral artery perforator flap that contributed thin and pliable soft tissue coverage.
In 1986, Godina reported his series of 532 patients who had received microsurgical reconstruction of the lower extremity after trauma. 25 The following year Khouri and Shaw published their series of 304 cases.
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The basic principles delineated in those large, early series are universally accepted and applied today: 1) wide debridement, and 2) early coverage with well vascularized tissue. Our patient underwent wide debriment in the first 24 hours after trauma and the defect were covered with the MCFAP. Also we did not encounter any complications such as infection, wound dishence or osteomyelities, both in the early and late periods after surgery.
Even in the pediatric population, it was realized that free flaps could be a useful tool in the treatment of soft-tissue defects, even in the early days of microsurgery. 27, 28 First, critical issues as to the feasibility and reliability of this type of intervention in children were rapidly overcome as it transpired that the relative size of the pedicle vessels is larger than that of adults. 29, 30 The same holds true for the perforator vessels; although they can be relatively small in children, their relative size compared with the size of the child's body is greater than that in adults. 7 To enhance the safety and reliability of the flap, in children, as in adults, the biggest perforator should be selected; it clearly displays a pulsatile artery and at least one concomitant vein, preferentially two.
Perforator flaps provide larger flaps, longer pedicles, and less donor-site morbidity, all on well-known and sizable source vessels. Although, there is a limited number of articles reporting perforator flaps in children, in the current literature, we report that the MCFAP can be safely used to reconstruct lower extremity defects in children. We have performed the MCFAP in a 7 year-old boy and we did not observe any partial or total flap necrosis in the early and late period.
The major advantage of this flap is that the donor site scar can be easily concealed by clothing even if a skin graft is necessary to obtain closure, as opposed to any longitudinally oriented skin paddle which always leaves a vertical scar on the medial thigh. 31 This is an identical advantage of the axial groin flap, which actually encompasses the lateral groin region. 32 This explains the temptation to call this the "medial groin" perforator flap. Although the lateral groin flap is considered unreliable as a free flap because of the great frequency of vascular anomalies, 32 on the contrary, the gracilis (medial circumflex femoral) perforator flap has dominant vascular pedicle of large caliber that is consistent in location, always has adequate musculocutaneous perforators, and is a donor site already familiar to the accomplished microsurgeon.
Conclusion
The MCFAP flap contributes thin and pliable softtissue coverage of exposed bones, tendons, and joints. The donor site scar can be easily concealed in the groin crease by clothing. We have reported that the medial circumflex femoral perforator flap could be used safely in pediatric patients in the distal one third of tibia in an acute period of trauma with success.
